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Responsive to the written opinion dated April 21, 2004: 

A new set of claims is submitted which should be the basis 
for the further prosecution. 

The subject matter of claim 2 was introduced In claims 1, 3 
and 17. Former claims 2 and 5 were deleted and the re- 
maining claims were renumbered accordingly. 

Dl, WO 01/51532, discloses copolymers derived from vi- 
nyldlcyanoimldazoles and other monomers. Furthermore, it 
discloses the use of these polymers as a coupling agent in 
oligonucleotide synthesis. 

In contrast thereto, the present invention discloses a 
method wherein both the activation of the hydroxyl group 
and the later removal of the hydroxyl protection group is 
done with a solid supported reagent. Therefore, the present 
invention is novel over Dl. 
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D2, US 6,306,599 Bl, discloses a method for fabricating an addressable array of 
biopolymers on a substrate. The method includes forming on a region of the 
substrate carrying the substrate bound moiety, a solid activator composition; see 
column 2, lines 53 to 56. 

No removal of a hydroxyl protecting group using a solid supported reagent Is 
disclosed. The present Invention Is therefore novel over D2. 

The present invention is also based on an inventive step. 

The present invention discloses a complete solution phase synthesis thereby 
making it possible to avoid complicated purification steps, especially chroma- 
tographic purifications which are tedious in large scale synthesis; see page 1, 
starting from line 27. Solution phase synthesis in prior art suffers from the pro- 
blem of purification of the reaction media. The present invention discloses there- 
fore a process which has not being disclosed or suggested by Dl, D2 or a combi- 
nation thereof. 

Concerning independent claim 16 (now claim 14) no statement has been pro- 
vided In the written opinion. 

It Is kindly requested to confirm novelty. Inventive step and industrial applicabi- 
lity for all claims. 

Should there still be any concerns, it is kindly requested to establish a second 
written opinion. 

The Patent Attorney 
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Claims 

A method for preparing an oligonucleotide connprising the steps of 
a) providing a 3'-protected compound having the formula: 

B 



HO- 



w 



wherein 

B is a heterocyclic base 

R2 is H, a protected 2'-hydroxyl group, F, a protected amino group, an O- 
alkyl group, an 0-substituted alkyl# a substituted alkylamino or a C4'- 
02'methylen linkage 

R3 is OR '3, NHR'a, NR'bR's, a 3'-protected nucleotide or a 3'-protected oli- 
gonucleotide, 

R'3 is a hydroxyl protecting group, 

R"3, R's are independently an amine protecting group, 

b) reacting said compound with a nucleotide derivative having a 5'- 
proctection group in the presence of a solid supported activator to give an 
elongated oligonucleotide with a P(III)-internucleotide bond 

c) optionally processing the elongated oligonucleotide with a P(III)- 
Intemucleotide bond by either or both of steps cl) and c2) in any se- 
quence 

cl) capping preferably by reacting with a solid supported capping agent 
c2) oxidizing preferably by reacting the oligonucleotide with a solid sup- 
ported oxidizing reagent 

d) removing the 5'-protection group by treatment with a solid supported 
agent or removing the 5 '-protection group with a removal agent followed 
by addition of a solid supported scavenger. 



- 2 - 



The method of claim 1, wherein the nucleotide derivative having a 5'- 
proctection group of step b) has the following formula: 



wherein 

X is a P(III)-function 
B Is a heterocyclic base 

R2 is H, a protected 2'-hydroxyl group, F, a protected amino group, an O- 
alkyl group, an O-substituted alkyi, a substituted alkylamino or a C4'- 
02 ' methylen linkage 

R5 is a hydroxyl protecting group, a 5'-protected nucleotide or a 5'-protected 
oligonucleotide. 

A method for preparing an oligonucleotide comprising the steps of 
a) providing a 5'-protected compound having the formula: 



wherein 

B is a heterocyclic base 

R2 is H, a protected 2'-hydroxyl group, F, a protected amino group, an O- 
alkyl group, an O-substltuted alkyI, a substituted alkylamino or a C4'- 
02 ' methylen linkage 

R3 is OH, NH2 




OX R2 



R5O 1 



B 
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Rs is a hydroxyl protecting group, a 5'-protected nucleotide or a 5'- 
protected oligonucleotide 

b) reacting said compound with a nucleotide derivative having a 3'- 
proctection group in the presence of a solid supported activator to give an 
elongated oligonucleotide with a P(III)-internucleotide bond 

c) optionally processing the elongated oligonucleotide with a P(III)- 
internucleotlde bond by either or both of steps cl) and c2) in any se- 
quence 

cl) capping, preferably by reacting with a solid supported capping agent 
c2) oxidizing, preferably by reacting the oligonucleotide with a solid sup- 
ported oxidizing reagent 

d) removing the 3'-protection group by treatment with a solid supported 
agent or removing the 3 '-protection group with a removal agent followed 
by addition of a solid supported scavenger. 

The method of claim 3, wherein the nucleotide derivative having a 3'- 
proctection group has the following formula: 



wherein 

X is a P(III)-functlon 
B is a heterocyclic base 

Rz is H, a protected 2'-hydroxyl group, F, a protected amino group, an O- 
all<yl group, an O-substituted all<yl, a substituted alkylamino or a C4'- 
02'methylen linkage 

R3 = OR '3, NHR'3, NR"3R"'3, a 3'-protected nucleotide or a 3'-protected oli- 
gonucleotide. 




R'a is a hydroxyl protecting group, 

R's/ 3 are independently an amine protecting group, 

r's is a hydroxyl protecting group, a 3'-protected nucleotide or a 3'- 
protected oligonucleotide. 

5. Tlie method of any one of claims 1 to 4, comprising the further step of 
e) repeating steps a) to d) at least once. 

6. The method of any one of claims 1 to 5, wherein the nucleotide derivative of 
step b) is a phosphoramidite or a H-phosphonate. 

7. The method of any one of steps 1 to 6, wherein the solid supported activator 
of step b) is selected from the group consisting of a solid support bearing a 
pyrldinium salt, a cation exchange solid support with an optionally substi- 
tuted pyridinium, a cation exchange solid support with an optionally substi- 
tuted imidazolium salt, a solid support bearing an optionally substituted azole 
(imidazol, triazole, tetrazole), a salt of a weak base anion exchange resin 
with a strong acid, a weak cation exchange resin (carboxylic) in its proto- 
nated form, a solid support bearing an optionally substituted phenol, a solid 
support bearing a carboxylic acid chloride/bromide, a sulfonic acid chlo- 
ride/bromide, a chloroformate, a bromoformate, a chlorosulfite, a bromosul- 
fite, a phosphorochloridate, a phosphorbromidate and a solid support bound 
carbodlimide. 

8. The method of any one of claims 1 to 7, wherein the solid supported oxidiz- 
ing reagent is selected from the group consisting of solid supported perio- 
dates, permanganates, osmium tetroxides, dichromates, hydroperoxides, 
substituted alkylamine oxides, percarboxylic acid and persulfonic acid. 

9. The method of any one of claims 1 to 8, wherein the oxidizing is a sulfuriza- 
tion. 

10. The method of claim 9, wherein the solid supported oxidizing reagent Is se- 
lected from the group consisting of a solid supported tetrathlonate, a solid 
supported alkyi or ar/l sulfonyl disulfide, a solid supported optionally substi- 
tuted dibenzoyi tetrasulfide, a solid supported bis(akyloxythlo- 



carbonyl)tetrasulfide, a solid supported optionally substituted phenylacetyl 
disulfide, a solid supported N-[(alkyl or aryl)sulfanyl] alkyi or aryl substituted 
succinimide and a solid supported (2-pyridinyldithio) alkyI or aryl. 

11. The method of any one of claims 1 to 10, wherein the solid supported cap- 
ping agent is a solid supported activated acid, preferably a carboxylic acid 
chloride, carboxylic acid bromide, azolide, substituted azollde, anhydride or 
chloroformate or phosphorochloridate, or a solid supported phosphoramidite, 
or a solid supported H-phosphonate monoester. 

12. The method of any one of claims 1 to 11, wherein the 5 '-protection is a 
dimethoxytrityl group (DMTr) or a monomethoxytrityl group (I^MTr) and the 
solid supported agent of step d) is an catlonic Ion exchanger resin in the H'*' 
form or solid supported eerie ammonium nitrate. 

13. The method of any one of claims 1 to 12, wherein the 3 ' -protection Is a silyl 
group and the solid supported agent of step d) is an anionic ion exchanger 
resin in the F-form or the 3 '-proctection is levulinic acid and the solid sup- 
ported agent of step d) is a solid supported hydrazine or a solid supported 
hydrazinium. 

14. Use of a solid supported sulfurization agent consisting of solid supported 
amine and a tetrathlonate having the formula S4O6 or a cyanoethylthiosulfate 
(NC-CH2-CH2-S-S03*) for sulfurization of oligonucleotides. 

15. A method for preparing an oligonucleotide comprising the steps of 

a) providing a compound having the formula: 



wherein 

B is a heterocyclic base 

R2 is H, a protected 2'-hydroxyl group, F, a protected amino group, an O- 
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alkyi group, an O-substituted alkyi, a substituted alkylamino or a C4'- 
02'methylen linkage 

and 

R3 is OR '3, NHR"3, NR"3R"'3/ 

a protected nucleotide or a protected oligonucleotide and R5 is a P(III) 
function 

R's Is a hydroxy! protecting group, 

R"3, R"3 are Independently an amine protecting group, 

or 

R5 Is a hydroxyl protecting group, a protected nucleotide or a protected 
oligonucleotide and R3 is a P(III) function 

b) reacting said compound with a nucleotide derivative having a 3' or 5'-free 
OH-group in the presence of a solid supported activator to give an elon- 
gated oligonucleotide with a P(III)-internucleotide bond 

c) optionally processing the elongated oligonucleotide with a P(III)- 
internucleotide bond by either or both of steps cl) and c2) in any se- 
quence 

cl) capping by reacting with a solid supported capping agent 
c2) oxidizing by reacting the oligonucleotide with a solid supported oxidiz- 
ing reagent 

d) removing the 3' or 5'-protection group by treatment with a solid sup- 
ported agent or removing the 5 '-protection group with a removal agent 
followed by addition of a solid supported scavenger. 



